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Apollonius of Perga’s Conica: Text, Context, Subtext
By Michael N. Fried, Sabetai Unguru. Leiden (Brill). 2001. ISBN 90-04-11977-9. ix + 499 pp.
If we define a classic as “something that everybody wants to have read and nobody wants to read”
(Mark Twain), then there is no doubt that Apollonius’ Conica is the classic of the classics in Greek
mathematics. There have been few people who have gone through this long and difficult text during the
20th century; one-third of those who have gone through Archimedes may be too optimistic an estimate.
The Archimedean Corpus, the only extant document comparable to Apollonius’ Conica in the level of its
mathematical content, is more readable by far, consisting of several single works of medium length (up
to about 50 propositions), each of which accomplishes some definite aim. The Conica, in contrast, is a
massive heap. Though it is divided into seven books (eight, if the lost Book VIII is taken into account),
its one and only aim is to investigate the properties of conic sections—practically an endless task. There
are certainly admirable propositions here and there, but their significance is often very unclear, and one
can get far less satisfaction from reading Apollonius than from reading Archimedes, who at least rewards
the reader’s patience by arriving at some significant result at the end of each work. Thus a reader of
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obscure. No wonder this work has stimulated the intellectual appetite of modern historians far less than
the Archimedean Corpus.
Moreover, Hieronymous Zeuthen’s basic thesis in his Die Lehre [Zeuthen, 1886], which has remained
the unchallenged standard work for more than a century, is that the Conica are constructed on techniques
(the so-called “geometric-algebra” and proportion theory) equivalent in essence to our own algebra. Why
then should one take on the burden of reading this tortuous text, which in the end expresses what we
already know, in a more obscure manner?
The present book by Fried and Unguru, the first serious book-length study of the Conica in more than
a century (and absolutely the first since the appearance of the Arabic text edition of Books V to VII
with an English translation [Toomer, 1990]),1 aims to overthrow Zeuthen’s algebraic interpretation of
the Conica (and the rest of Greek geometry) and to propose a different principle in the historiography
of Greek mathematics. The name of one of the authors may induce some readers to suspect (perhaps
even conclude) that this is another provocative work, a continuation of the polemic initiated by the noto-
rious article [Unguru, 1975].2 True, the echo of that historiographical polemic is present throughout the
volume; however, most of the book consists of a solid and sound examination of the Conica text. The
authors’ serious effort to read and understand the Conica without being guided by algebraic distractions
has produced several important discoveries and new interpretations, which lend a great value to this work
quite apart from the historiographical debate.
The book opens with a refutation of Zeuthen’s thesis of geometric algebra. Since the Conica treated
highly complicated quantitative relations between geometrical magnitudes, and gave birth to Zeuthen’s
appellation of “geometric algebra,” such an argument is indispensable if one proposes a different point
of view. The authors return to this problem in Chapter 9, where they examine and criticize the roots and
development of the algebraic historiography of Greek mathematics.
Chapter 2 examines the first three books of the Conica. Emphasis here is placed on the nature of Apollo-
nius’ conic sections. Apollonius always regarded conic sections as figures on a plane, and not the sympton
(equation, in modern terms) itself. The sympton is not a conic section; it only expresses a property of an
existing section, whose generation is possible only by cutting a cone with a plane. This interpretation is
the basis of the authors’ characterization of the “elementary” (Books I to IV) and “advanced” (Books V
to VIII) books of the Conica. Not satisfied with any of the previous interpretations regarding Apollonius’
own characterization of the books, they propose a new interpretation, namely that the first four books
treat the conic sections in relation to their original diameter and ordinate which are determined at the
moment of their generation, while in the later books, properties concerning other diameters, especially
the axis (the diameter perpendicular to its ordinate), are investigated.
Chapters 3 to 6 are dedicated to Books IV to VII of the Conica, respectively. The authors try to give
new interpretations of these books by nonalgebraic means, giving new significance to those propositions
hitherto dismissed as less important or redundant because they do not fit into an algebraic framework.
Many of the authors’ novel interpretations, persuasive if not always definitive, reanimate propositions
which have hitherto seemed rather boring, showing the merit of the geometric approach. For example,
in Book VII, for the mysterious concept of “homologue line,” the authors propose to construe it as an
1 [Decorps-Foulquier, 2000] is a valuable study mainly concerned with the transmission of the text of the Conica.
2 See [Berggren, 1984] for an overview of this polemic.
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book.3
This proposal is very important for the interpretation of the whole of the Conica. After all, the prevalence
of the algebraic interpretation is supported by a general feeling that Apollonius could only have developed
such a complicated theory with a method which would give a clear view of what he was doing. Indeed,
in the light of Apollonius’ text, Descartes’ criticism of the ancients for having hidden the method sounds
convincing.4 It is therefore indispensable, for a geometric interpretation, to provide some device which
would work as a method of discovery and investigation in the geometrical theory of the Conica. The
concept of analogy proposed by the authors thus seems promising, although the range of validity of
this analogy is restricted to Book VII, and it is probable that Apollonius used several analogies and other
methods valid locally according to the situation. It is no way guaranteed that the method(s) of the ancients
were as unified and universally valid as the algebra the moderns possess.
In Chapter 7, titled “Conics and Circles,” the authors try to expand the idea of analogy, arguing that
the presentation of the propositions concerning the diameter in the beginning of Book I is constructed
by analogy to Book III of Euclid’s Elements where the circle is treated. In Chapter 8, the whole of the
Conica is reviewed, and the basic attitude of Apollonius is confirmed: the conic section is a figure, not a
sympton. Chapter 9 returns to the historiography of Greek mathematics, going back to Maximilien Marie
and even to Montucla, while tracing the origin of geometric algebra back to Heron and 16th-century
mathematician Bonasoni. The translation of Book IV of the Conica is included as an Appendix, intended
to cover the lacuna in the texts available in English, between Taliaferro’s translation of the first three
books and that of Toomer, appended to his edition of the Arabic text of Books V to VII.
From the contents thus described, we can see that this book has three different objectives, any one of
which would merit a whole book on its own: (1) to elucidate the content(s) and significance(s) of the
Conica without an algebraic interpretation; (2) to refute the algebraic interpretation, or more generally,
the retrospective historiography based on the criteria of modern mathematics; and (3) to provide a trans-
lation of the Conica.
For the first purpose, the authors dedicate a large part of this edition, composing Chapters 2 to 8. How-
ever, even the longest and most complicated book (the fifth) receives only about 75 pages, and not all
propositions are mentioned and explained. It is difficult to obtain a global picture of the Conica from this
edition unless one has the text itself to consult separately. In this sense, this book is not self-contained,
and it is hardly readable for those who do not have the text or a translation of the Conica at hand. Of
course, the authors are not to blame for this. While Zeuthen could present the whole work thanks to his
compact algebraic notation, the authors of the present book respect the original exposition, often citing
a part of the text in full, deliberately refuting the existing and possible misunderstandings to which the
moderns are prone. This style inevitably requires many more pages, and the authors seem to have chosen
to sacrifice much in the way of “elementary” (in the sense of “for beginners”) explanations.
Yet it is regrettable that the first three books of the Conica, where the principal methods and basic tools
for the whole of the work are established, are treated in no more than 60 pages (Chapter 2). There the
3 This point is further developed in [Fried, 2003].
4 Descartes writes in Rule IV of his Rules for the Direction of the Mind, “Indeed I seem to recognize certain traces of this
true Mathematics in Pappus and Diophantus, who though not belonging to the earliest age, yet lived many centuries before our
own times. But my opinion is that these writers then with a sort of low cunning, deplorable indeed, suppressed this knowledge.”
[Descartes, 1908, 376; English translation in Descartes, 1952, 6.]
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various techniques and propositions used in the arguments. Thus this chapter is of little help for those
novices who wish to have an idea of what is contained in the first books of the Conica.
In order to convert adherents of the algebraic interpretation as the authors wish, it is not sufficient to
point out and attack their mistake. Algebraic (mis)interpretations of Greek mathematics stem from the
failure to understand the particular techniques for treating geometric magnitudes in Greek mathematics.
In other words, the thesis of geometric algebra is supported by a feeling that such complicated treatment
of geometric magnitudes as we find in Apollonius cannot have been possible without algebraic tools.
However, if enough time has been spent understanding and assimilating the tools of Greek mathematics,
one can by no means remain adherent to the algebraic interpretation since it is clear that no algebra
is needed to develop the arguments contained in it.5 Unfortunately, one would have to dedicate a huge
amount of time to arrive at such a mastery, which explains the attraction of the algebraic interpretation,
and the fact that that thesis persists in general expositions of history of mathematics, to the obvious
frustration of the authors of the present book.
What is really needed is a good commentary that would motivate people to take the time to understand
Apollonius by making it less painful and more fruitful. What is thus required to truly replace Zeuthen is
a more detailed, self-contained exposition of the content of the Conica, which would almost certainly be
an independent book comparable in length to the present volume. Such an exposition would be useful for
the authors’ second objective.
To this purpose, the authors dedicate Chapters 1 and 9. The review of historiography in the latter could be
fruitfully extended to an independent study of algebra and its enormous success in the modern era. Such a
study, though not necessarily the duty of the present authors, would be valuable in itself and would help to
consolidate their position against “geometric algebra,” since we could correctly understand nonalgebraic
techniques of treating geometrical magnitudes in ancient mathematics, with due appreciation of the power
of algebra, and of the change it brought to the whole of mathematics after the 17th century.
Finally, an English translation of all of the extant seven books, with an adequate commentary is also
desirable. Although the gap between Taliaferro’s translation of the first three books and Toomer’s edition–
translation of the Arabic text of Books V to VII has been filled by the present book with its appended
translation of Book IV,6 these translations are not uniform in style (Taliaferro’s translation has practically
no commentary, and Toomer’s is essentially an edition for specialists). Moreover, it is hardly conve-
nient to refer to three different editions for different sections of a single work. A single translation with
convenient, but not excessive, commentary is badly needed.
Obviously, it would be difficult to fully attain all three objectives in one volume, however large; such
a project is too ambitious to be included in a single book. The authors’ program is justified and rightly
5 Descartes nicely describes the difficulty of understanding a mathematical text, and the remedy to overcome this difficulty:
“Thus, e.g., if I have first found out by separate mental operations what the relation is between the magnitudes A and B , then
what between B and C, between C and D, and finally between D and E, that does not entail my seeing what the relation is
between A and E, nor can the truths previously learnt give me a precise knowledge of it unless I recall them all. To remedy this
I would run them over from time to time, keeping the imagination moving continuously in such a way that while it is intuitively
perceiving each fact it simultaneously passes on to the next; and this I would do until I had learned to pass from the first to the
last so quickly, that no stage in the process was left to the care of the memory, but I seemed to have the whole in intuition before
me at the same time.” [Descartes, 1908, 387–388; English translation in Descartes, 1952, 10.]
6 This translation has been revised and published as [Fried, 2002].
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work leaves much to be desired.7
Nevertheless, the publication of this book is an important event in the history of mathematics, marking
the end of a substantial period of inactivity in serious Apollonian studies since Zeuthen, displaying a new
understanding of the Conica more faithful to Apollonius’ own expositions and procedures, and revealing
the obsolescence of the algebraic interpretation. To finish the job and make the algebraic interpretation
truly obsolete, we still need the three books described above. I have no doubt that the authors of the
present work are more than qualified to carry out this task.
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Kepler’s Philosophy and the New Astronomy
By Rhonda Martens. Princeton, NJ (Princeton University Press). 2000. ISBN 0-691-05069-4,
xiii + 201 pp.
This is a splendid book—the first study to focus intently and inquisitively on Kepler’s effort to justify
an astronomy founded upon physical causes. Astronomy in Kepler’s day was most often viewed as a set
7 Another inconvenience of this book is that the figures are collected together and printed at the end of each chapter. Since
computer typesetting has greatly reduced the difficulty of printing figures with text, it is a pity that the traditional but inconve-
nient practice of printing the figures separately was not avoided.
